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Show one page at a time Question 1 THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASI 
Finish review Nes 2) 
Sree KLis a 72-year-old female at your outpatient clinic who was diagnosed with heart fai 
flag a ejection fraction (HFrEF) 1 month ago. KL's other medical conditions include atrial fibrillation and 


( dyslipidemia. KL's cardiologist has initiated her on sacubitril/valsartan 49 mg/51 mg BID, bisoprolol 5 
mg once daily, spironolactone 25 mg once daily, and empagliflozin 10 mg once daily. Her other 
medications include apixaban 5 mg BID and rosuvastatin 20 mg daily. Despite treatment with 
standard quadruple therapy, KL is still experiencing symptoms, She has significant peripheral edema 
and her cardiologist would like to initiate a diuretic. A few years ago, she was prescribed 
sulfamethoxazole/trimethoprim for a urinary tract infection, and after taking her first dose, she 
developed a severe anaphylactic reaction. KL also has an allergy to peanuts which causes hives. Her 
cardiologist would like your assistance in selecting a diuretic. 


Which of the following would be the safest choice for KL? 


Select one: 


Furosemide * 
Bumetanide * 


Ethacrynic V 


ew Rose Wang (ID:1]3212) this answer is correct. Ethacrynic acid is the safest option for 


patients with allergies to sulfonamide-derived medications since it does not contain a 
sulfonamide moiety. 


Hydrochlorothiazide % 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 
Understand which diuretics are safe to use in patients with a sulfonamide allergy. 


BACKGROUND: 


Loop, thiazide, and thiazide-like diuretics are not associated with mortality benefits, but are used to manage 
the signs and symptoms of fluid retention in patients with heart failure. Loop diuretics include furosemide, 
bumetanide, and ethacrynic acid. Examples of thiazide and thiazide-like diuretics include 
hydrochlorothiazide, metolazone, and chlorthalidone. 


Ethacrynic acid can be considered for patients with allergies to sulfonamide-derived medications since it 
does not contain a sulfonamide moiety. All other diuretics discussed above (e.g. furosemide, bumetanide, 
hydrochlorothiazide, chlorthalidone, metolazone) contain sulfonamide moieties and cross-reactivity is 
possible in patients with allergies to other sulfonamide-derived medications (e.g. sulfamethoxazole). 


RATIONALE: 
Correct Answer: 


e Ethacrynic acid - Ethacrynic acid is the safest option for patients with allergies to sulfonamide- 
derived medications since it does not contain a sulfonamide moiety. 


Incorrect Answers: 


* Furosemide - Furosemide contains a sulfonamide moiety. Therefore, cross-reactivity is possible in 
patients with allergies to other sulfonamide-derived medications. 


Bumetanide - Bumetanide contains a sulfonamide moiety. Therefore, cross-reactivity is possible in 
patients with allergies to other sulfonamide-derived medications. 


Hydrochlorothiazide - Hydrochlorothiazide contains a sulfonamide moiety, Therefore, cross-reactivity 
is possible in patients with allergies to other sulfonamide-derived medications. 


TAKEAWAY/KEY POINTS: 


Ethacrynic acid is the safest option for patients with allergies to sulfonamide-derived medications since it 
does not contain a sulfonamide moiety. 
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The correct answer is: Ethacrynic acid 


Three months later, KL has been titrated to target doses of sacubitril/valsartan, bisoprolol, 
spironolactone, and empagliflozin. Ethacrynic acid 50 mg BID was also added to her regimen, but she 
is still experiencing symptoms of heart failure with reduced ejection fraction (HFrEF). Her cardiologist 
looking to add a medication that may also help with rate control for her atrial fibrillation. 


Which of the following medications would be most appropriate to recommend for KL? 


Select one: 
Flecainide % 
Metolazone x 
Digoxin ¥ R ri 
Rose Wang (ID:113212) this answer is correct. Digoxin may be considered in patients 
with HFrEF requiring additional symptom control despite optimization of standard 


therapies. Digoxin may also be considered in patients with concurrent HFrEF and atrial 
{fibrillation who require additional therapy for rate control. 


Isosorbide dinitrate % 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart Failure 


LEARNING OBJECTIVE: 
Understand the role of digoxin in the treatment of heart failure with reduced ejection fraction (HFrEF). 


BACKGROUND: 


Standard therapy for most patients with HFrEF consists of treatment with an angiotensin receptor/neprilysin 
inhibitor (ARNI), a beta-blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co- 
transporter-2 (SGLT2) inhibitor. These agents have all demonstrated the ability to reduce mortality and 
hospitalizations in patients with HFrEF. 


Loop, thiazide, and thiazide-like diuretics are not associated with mortality benefits, but are used to manage 
signs and symptoms of fluid retention in patients with heart failure, Loop diuretics include furosemide, 
bumetanide, and ethacrynic acid. Ethacrynic acid can be considered for patients with allergies to 
sulfonamide-derived medications since it does not contain a sulfonamide moiety. 


Digoxin may be considered in patients with HFrEF requiring additional symptom control despite optimization 
of standard therapies. It may also be considered in patients with concurrent HFrEF and atrial fibrillation who 
require additional therapy for rate control. Digoxin remains a second-line therapy for heart failure due to its 
lack of mortality benefits. It has been shown to reduce symptoms and rates of hospitalizations only. 


RATIONALE: 
Correct Answer: 
* Digoxin - Digoxin may be considered in patients with HFIEF requiring additional symptom control 


despite optimization of standard therapies. Digoxin may also be considered in patients with 
concurrent HFrEF and atrial fibrillation who require additional therapy for rate control. 


Incorrect Answers: 


Flecainide - Flecainide is not indicated for management of heart failure or rate control. 


Metolazone - Metolazone should be avoided since KL has an allergy to sulfamethoxazole. Also, 
metolazone is not beneficial for rate control. 


Isosorbide dinitrate - When used for the management of heart failure, isosorbide dinitrate is used in 
combination with hydralazine. Additionally, isosorbide dinitrate is not helpful for rate control. 


TAKEAWAY/KEY POINTS: 


Digoxin may be considered in patients with HFrEF requiring additional symptom control despite optimization 
of standard therapies, Digoxin may also be considered in patients with concurrent HFrEF and atrial fibrillation 
who require additional therapy for rate control. 


REFERENCE: 
[1] McDonald M, Virani S, Chan M, et al. CCS/CHFS Heart Failure Guidelines update: Defining a new 
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pharmacologic standard of care for heart failure with reduced ejection fraction. Canadian Journal of 
Cardiology. 2021;37(4):531-546, doi:10.1016/.cjica.2021.01.017 

[2] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
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The correct answer is: Digoxin 


AP is a 32-year-old female with a past medical history significant for heart failure with reduced 
ejection fraction (HFrEF). She is currently taking perindopril 4 mg daily, metoprolol 100 mg BID, 
spironolactone 25 mg daily, and ivabradine 5 mg BID. About 5 years ago, AP was a heavy user of 
cocaine and alcohol. At the time. she was using cocaine multiple times per day and drinking 3 to 5 
alcoholic drinks per day as well. Her cocaine abuse led to cardiotoxicity and resulted in a diagnosis of 
HFrEF. Since then, she has managed to abstain from cocaine and alcohol. She lives with her boyfriend 
and is thinking of starting a family. She would like to know if she can continue taking her prescribed 
medications while pregnant. 


All of the following medications should be avoided in pregnancy EXCEPT: 


Select one: 


Perindopril ® 
Metoprolol 
5 Rose Wang (ID:113212) this answer is correct. Cardio-selective beta-blockers 
(excluding atenolol) may be used in patients with heart failure who are pregnant. 


Spironolactone * 
Ivabradine * 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Understand which pharmacologic heart failure treatments are safe for use in pregnancy. 


BACKGROUND: 


Patients with heart failure who are also pregnant should be monitored closely by a specialist throughout the 
pregnancy and post-partum period. Angiotensin-converting enzyme inhibitors (ACEls), angiotensin II 
receptor blockers (ARBs), angiotensin receptor/neprilysin inhibitors (ARNIs), and mineralocorticoid receptor 
antagonists (MRAs) are contraindicated during pregnancy due to known teratogenic risks. lvabradine and 
sodium-glucose co-transporter-2 (SGLI2) inhibitors should be avoided due to lack of available safety data. 


Heart failure medications that may be used during pregnancy include beta-blockers, diuretics, digoxin, 
nitrates, and hydralazine. Beta-1 selective (also known as cardio-selective) beta blockers (e.g. metoprolol) are 
preferred to non-selective beta-blockers (e.g. carvedilol). This is because beta-2 receptors are present in 
uterine smooth muscle and antagonism at these receptors can result in increased muscle tone or contraction. 
Antagonism at beta-2 receptors can also result in reduced uterine perfusion due to the presence of beta-2 
receptors in the vascular endothelium. Atenolol should be avoided in pregnancy since it has been associated 
with fetal growth issues such as low birth weight and an increased risk of preterm delivery. Fetal growth 
should be monitored closely in all patients who are pregnant and using beta-blockers. After delivery, the 
newborn should be monitored closely for bradycardia, hypoglycemia, and respiratory depression. Furosemide 
may be used to manage fluid retention during pregnancy, but patients should be carefully monitored for 
dehydration, Hydralazine may be used in pregnant patients with heart failure to manage symptoms or 
hypertension and nitrates may be used for management of decompensated heart failure. 


RATIONALE: 
Correct Answer: 


* Metoprolol - Cardio-selective beta-blockers (excluding atenolol) may be used in patients with heart 
failure who are pregnant. 


Incorrect Answers: 


© Perindopril - Angiotensin-converting enzyme inhibitors (ACEls) are contraindicated during pregnancy 
due to known teratogenic effects. 


* Spironolactone - Mineralocorticoid receptor antagonists (MRAs) are contraindicated during 
pregnancy due to established teratogenic effects. 


© Ivabradine - Ivabradine should be avoided during pregnancy because data on its use in this 
population is currently limited 


TAKEAWAY/KEY POINTS: 


Cardio-selective beta-blockers (excluding atenolol) may be used in patients with heart failure who are 
pregnant. 


REFERENCE: 


[1] De Denus S, White M. Heart failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 
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Cardiovascular Society Guidelines for the Management of Heart Failure. Can J Cardiol. 2017; 33: 1342-1343. 
The correct answer is: Metoprolol 


TJ is a 65-year-old male with heart failure with reduced ejection fraction (HFrEF). He presents to your 
community pharmacy today for his annual medication review. During this review, you learn that TJ 
diagnosed with HFrEF 3 years ago following a myocardial infarction. His current medications 
l/valsartan 49 mg/51 mg BID, spironolactone 50 mg daily, empagliflozin 10 mg daily, 
10 mg daily, ASA 81 mg daily, nitroglycerin SL spray 0.4 mg PRN, rosuvastatin 40 mg daily, 
and vitamin D 1000 IU daily. Since the myocardial infarction, TJ has been adhering well to his 
medication regimen and has implemented lifestyle measures like regular exercise and healthy eating. 
He also shares that he used to smoke 1 pack of cigarettes per day, but quit shortly after experiencing 
the myocardial infarction. TJ asks you if there are any supplements or “natural” products that could 
be helpful for heart failure. 


Which of the following supplements has demonstrated morbidity and mortality benefits for patients with 
heart failure? 


Select one: 
Omega T Rose Wang (ID:113212) thi 
Ware Sl ose Wang (ID:113212) this answer is correct. 
fatty acids (PUFAS) Omega-3 PUFAs, when taken at a dose of 1 g per day, have demonstrated 


reductions in death and hospitalizations in patients with heart failure in a 
randomized controlled trial (RCT). 


Glucosamine * 
Natural health products have not demonstrated benefits for heart failure % 
Cranberry % 


Maris for this submission: 1.00/1.00. 


TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Make evidence-based recommendations about natural health products that may be beneficial for patients 
with heart failure. 


BACKGROUND: 


Omega-3 polyunsaturated fatty acids (PUFAs), when taken at a dose of 1 g per day, have demonstrated 
modest reductions in death and hospitalizations in patients with heart failure in a randomized controlled trial 
(RCT). Omega-3 PUFA supplements are typically well-tolerated, but possible side effects include mild 
gastrointestinal upset, fishy aftertaste, and excessive bleeding at higher doses (>3 gram/day). Caution should 
be used when taken with antiplatelets and anticoagulants, such as warfarin, due to the potential additive 
bleeding risk. Patients should also be informed that since these products are regulated as food supplements 
rather than drugs, commercially available products are not standardized, so the exact omega-3 PUFA content 
can vary. 


RATIONALE: 
Correct Answer: 
* Omega-3 polyunsaturated fatty acids (PUFAs) - Omega-3 PUFAs, when taken at a dose of 1 g per 


day, have demonstrated reductions in death and hospitalizations in patients with heart failure in a 
randomized controlled trial (RCT). 


Incorrect Answers: 


e Glucosamine - Glucosamine is not known to be beneficial for patients with heart failure. 


Natural health products have not demonstrated benefits for heart failure - Omega-3 PUFAs, 
when taken at a dose of 1 g per day, have demonstrated reductions in death and hospitalizations in 
patients with heart failure in a randomized controlled trial (RCT). 


Cranberry - Cranberry is not known to be beneficial for patients with heart failure. 


TAKEAWAY/KEY POINTS: 


Omega-3 polyunsaturated fatty acids (PUFAs), when taken at a dose of 1 g per day, have demonstrated 
modest reductions in death and hospitalizations in patients with heart failure in a randomized controlled trial 
(RCT). 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[2] Ezekowitz, J.A., O'Meara, E., McDonald, M.A. et al. 2017 Comprehensive Update of the Canadian 
Cardiovascular Society Guidelines for the Management of Heart Failure. Can J Cardiol. 2017; 33: 1342-1343. 


[3] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
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Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi: 
https://doi.org/10.1016/j.cjca.2021.01.017. 


The correct answer is: 
Omega-3 polyunsaturated fatty acids (PUFAs) 


CR is a 64-year-old African-American male who is a patient at your family health team clinic. He was 
diagnosed with New York Heart Association (NYHA) class III heart failure with reduced ejection 
fraction (HFrEF) by his physician and initiated on sacubitril/valsartan, bisoprolol, spironolactone, and 
empagliflozin. Six months later, CR remains symptomatic despite being on optimal doses of all 
medications. His vital signs from today's appointment are a heart rate of 65 bpm and average blood 
pressure of 135/85 mmHg. His physician would like to alter his medication regimen and asks if you 
have any recommendations. 


Which of the following options would be the most appropriate change to make to CR's HFrEF regimen? 


Select one: 
Add furosemide % 


Switch sacubitril/valsartan to ramipril * 


Add {v 

hydralazine Rose Wang (ID: 113212) this answer is correct. The combination of hydralazine and 
and isosorbide dinitrate (H-ISDN) is recommended to be added to standard quadruple 
isosovbide therapy in African-American patients with HFrEF and advanced symptoms (NYHA 
dinitrate TEE) 


Add ivabradine * 


Marts for this submission: 1.00/1.00. 
TOPIC: Heart Failure 


LEARNING OBJECTIVE: 


Understand the role of hydralazine and isosorbide dinitrate (H-ISDN) therapy in patients with heart failure 
with reduced ejection fraction (HFrEF). 


BACKGROUND: 


Standard quadruple therapy for HFrEF consists of treatment with an angiotensin receptor/neprilysin inhibitor 
(ARNI), a beta-blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co-transporter- 
2 (SGLT2) inhibitor. These agents have all demonstrated the ability to reduce mortality and hospitalizations in 
patients with HFrEF. 


In addition to standard therapy, the combination of hydralazine and isosorbide dinitrate (H-ISDN) is 
recommended for black patients with HFrEF and advanced symptoms (NYHA III-IV) despite optimized 
standard therapy. It may also be considered in patients with HFEF who are unable to tolerate an 
angiotensin-converting enzyme inhibitor (ACEI), Angiotensin Il receptor blocker (ARB) or angiotensin 
receptor/neprilysin inhibitor (ARNI) (e.g. due to hyperkalemia or renal dysfunction). This combination has 
been demonstrated to improve symptoms and may reduce hospitalizations and provide mortality benefits in 
black patients, although data is conflicting on this matter. It should be noted that the use of either nitrates or 
hydralazine alone is not associated with morbidity or mortality benefits, Frequent side effects of H-ISDN that 
limit its use include hypotension, flushing, headache and nausea. It is important to note that concomitant use 
of isosorbide dinitrate with sildenafil, vardenafil or tadalafil may cause severe hypotension and is 
contraindicated, 


Ivabradine is a second-line therapy considered for patients with HFrEF with a resting heart rate >70 bpm and 
normal sinus rhythm despite optimization of standard therapies. Ivabradine can also be considered for 
patients who are unable to tolerate beta-blockers. 


RATIONALE: 
Correct Answer: 
* Add hydralazine and isosorbide dinitrate - The combination of hydralazine and isosorbide dinitrate 


(H-SDN) is recommended to be added to standard quadruple therapy in African-American patients 
with HFrEF and advanced symptoms (NYHA III-IV). 


Incorrect Answers: 


* Add furosemide - Furosemide is not associated with morbidity or mortality benefits, therefore 
another medication is more appropriate. 


* Switch sacubitril/valsartan to ramipril - Angiotensin receptor/neprilysin inhibitor (ARNI) therapy has 
demonstrated superiority for reducing mortality and hospitalizations in patients with HFrEF compared 
to treatment with an angiotensin-converting enzyme inhibitor (ACEI). 


* Add ivabradine - Ivabradine is considered for patients with HFrEF with a resting heart rate >70 bpm 
and normal sinus rhythm despite optimization of standard therapies. 


TAKEAWAY/KEY POINTS: 


The combination of hydralazine and isosorbide dinitrate (H-ISDN) is recommended to be added on for 
African-American patients with HFEF and advanced symptoms (NYHA III-IV) despite standard therapy. 
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REFERENCE: 
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Pharmacists Association. https://myrxtx.ca. 
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The correct answer is: Add hydralazine and isosorbide dinitrate 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


AB is a 65-year-old male presenting to your family health team. AB was diagnosed with heart failure 
with reduced ejection fraction (HFrEF) 6 months ago and his current medications are: 


nd his other medi and hypertension. AB has not been 
cing hypotension, jum is 4.2 mmol/L (normal: 3.5 - 5.1 mmol/L), 
and his creatinine clearance is 80 mL/min. His left ventricular ejection fraction (LVEF) is 30% and he 
has no sinus rhythm abnormalities. His blood pressure and heart rate at the clinic today were an 
average of 130/82 mmHg and 80 bpm, respectively. AB reports still experiencing symptoms such as 
fatigue and dyspnea during his daily activities, but not at rest. AB's physician would like your 
guidance on which of the following medications is most appropriate to add to AB's regimen to 
manage these symptoms. 


Which of the following is most appropriate to recommend for AB? 


Select one: 
Diltiazem * 
Dronedarone * 
Spironolactone * 
Ivabradine Y 
Rose Wang (ID:113212) this answer is correct. 
Ivabradine can be considered for patients with a resting heart rate >70 bpm, normal 


sinus rhythm, and inadequately controlled heart failure symptoms despite optimized 
standard therapies. 


Marks for this submission: 1.00/1.00, 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 
Understand the role of ivabradine in the management of heart failure with reduced ejection fraction (HFrEF). 


BACKGROUND: 


Standard therapy for most patients with heart failure with reduced ejection fraction (HFrEF) consists of 
treatment with an angiotensin receptor/neprilysin inhibitor (ARNI), a beta-blocker, a mineralocorticoid 
receptor antagonist (MRA), and a sodium-glucose co-transporter-2 (SGLT2) inhibitor. These agents have all 
demonstrated the ability to reduce mortality and hospitalizations in patients with HFrEF. Additional HFrEF 
therapies may include ivabradine, diuretics, digoxin and hydralazine/isosorbide dinitrate. 


Ivabradine is a second-line therapy for HFrEF considered for patients with ongoing symptoms despite 
optimization of standard therapies, resting heart rate >70 bpm, and normal sinus rhythm. Ivabradine can also 
be considered for patients who are unable to tolerate beta-blockers. Ivabradine lowers heart rate without 
lowering blood pressure through inhibition of the Ip current in the sinus node. Ivabradine demonstrated 
reductions in cardiovascular death and hospitalizations in the SHIFT trial (most benefit was from reduction in 
hospitalizations). Side effects of ivabradine include bradycardia, atrial fibrillation, and visual effects, such as 
blurred vision and phosphenes (rings or spots of light). The onset of phosphenes is usually within the first 2 
months of ivabradine use, and it typically resolves once the drug is discontinued 


RATIONALE: 
Correct Answer: 
* Ivabradine - Ivabradine can be considered for patients with a resting heart rate >70 bpm, normal 
sinus rhythm, and inadequately controlled heart failure symptoms despite optimized standard 
therapies. 


Incorrect Answers: 


© Diltiazem - Non-dihydropyridine calcium channel blockers are not indicated for the management of 
HFrEF. 


* Dronedarone - Dronedarone is not indicated for the management of HFrEF. 


* Spironolactone - AB is already taking a mineralocorticoid receptor antagonist (MRA). 
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TAKEAWAY/KEY POINTS: 


Ivabradine can be considered for patients with a resting heart rate >70 bpm, normal sinus rhythm, and 
inadequately controlled heart failure symptoms despite optimized standard therapies. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 


[2] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi 
https://doi.org/10.1016/j.qca.2021.01.017. 


The correct answer is: lvabradine 


fou also review AB's vaccination record. He expresses he has a slight fear of needles, 
in the near future, and is only open to receiving vaccines that are beneficial for 
heart failure at this time. 


All of the following vaccines should be routinely recommended for patients with heart failure with reduced 
ejection fraction (HFrEF) EXCEPT: 


Select one: 


Pneumococcal % 


Typhoid ¥ 
Rose Wang (ID:113212) this answer is correct. Heart failure alone is not an indication 
for typhoid vaccination. 

Influenza * 

COVID-19 X 


Marks for this submission: 1.00/1.00, 


TOPIC: Heart failure 


LEARNING OBJECTIVE: 
Understand which vaccinations should be routinely recommended to patients with heart failure. 


BACKGROUND: 


Pneumococcal, influenza, and COVID-19 vaccinations are recommended for all patients with heart failure. 
This is because patients with heart failure are at an increased risk of complications from each of these 
diseases. Unless the patient is travelling to an endemic area, typhoid vaccination is not routinely 
recommended for patients with heart failure. 


RATIONALE: 
Correct Answer: 


© Typhoid - Heart failure alone is not an indication for typhoid vaccination. 


Incorrect Answers: 
e Pneumococcal - Pneumococcal vaccination is recommended for all patients with heart failure. 
e Influenza - Influenza vaccination is recommended for all patients with heart failure. 


e COVID-19 - COVID-19 vaccination is recommended for all patients with heart failure. 


TAKEAWAY/KEY POINTS: 
Pneumococcal, influenza, and COVID-19 vaccinations are recommended for all patients with heart failure. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 


[2] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi 
https://doi.org/10.1016/).cjca.2021.01.017. 


[3] Ezekowitz, J.A., O'Meara, E., McDonald, M.A. et al. 2017 Comprehensive Update of the Canadian 
Cardiovascular Society Guidelines for the Management of Heart Failure. Can J Cardiol. 2017; 33: 1342-1343. 


The correct answer is: Typhoid 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


Corect 


Fag 


DC is a 70-year-old female who presents to the emergency department accompanied by her son. DC 
has been experiencing difficulty breathing, especially on exertion, but also when lying down on her 
back. She reports her symptoms started a few weeks ago and have worsened over the past week. She 
believes that she may have caught a cold from her sick neighbour. DC's height and weight are 180 cm 
and 91 kg. respectively. Her blood pressure is 130/70 mmHg and her heart rate is 48 bpm. Crackles 
can be heard on auscultation of her lungs, her jugular venous pressure (JVP) is elevated, and her 
temperature is 36.9°C. Her left ventricular ejection fraction (LVEF) is 38% and her creatinine clearance 
(CrCl) is 55 mL/min. DC reports having gained 5 kg in the past few weeks and notices that her lower 
ies are more swollen than usual. Her past medical history is significant for hypertension, 
emia, hypothyroidism, and osteoarthritis. Her medications include hydrochlorothiazide 25 mg 
PO daily, pravastatin 40 mg PO QHS, levothyroxine 112 mcg PO daily, and diclofenac/misoprostol 50 
mg/200 mcg PO BID PRN. She does not smoke and only drinks alcohol on holidays. 


[Parameter [Value (Normal) ) 


Low-density lipoprotein (LDL) 3.4 mmal/L (<2 6 mmol/L) 

High-density lipoprotein (HDL) 0.8 mmol/L (females: >1.3 mmol/L, males: >1.0 mmol/L) 

Triglycerides 5.0 mmol/L (<1.7 mmol/L) 

Serum potassium 4.6 mmol/L (3.5 - 5.1 mmol/L) 

DC has been diagnosed with heart failure with reduced ejection fraction (HFrEF) and is admitted to 
the cardiology ward as an inpatient. The cardiologist would like to initiate standard HFrEF therapy 


with an angiotensin receptor/neprilysin inhibitor (ARNI), beta-blocker, mineralocorticoid receptor 
antagonist (MRA), and a sodium-glucose co-transporter-2 (SGLT2) inl 


Which of the following agents commonly used for HFrEF should NOT be initiated in DC at this time? 


Select one: 


Sacubitril/valsartan % 
Bisoprolo v 

P Rose Wang (ID:113212) this answer is correct. Sinus bradycardia, defined as a heart 
rate of less than 60 bpm, is a contraindication to beta-blocker therapy. 


Spironolactone * 


Dapagliflozin * 


Mars for this submission: 1.00/1.00. 


TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Identify contraindications to beta-blocker therapy in patients with heart failure with reduced ejection fraction 
(HFrEF). 


BACKGROUND: 

Standard therapy for most patients with HFrEF consists of treatment with an angiotensin receptor/neprilysin 
inhibitor (ARNI), a beta-blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co- 
transporter-2 (SGLT2) inhibitor. These agents have all demonstrated the ability to reduce mortality and 
hospitalizations in patients with HFrEF. 

Beta-blockers that have demonstrated reductions in hospitalizations and mortality in patients with HFrEF 
include bisoprolol, carvedilol, and metoprolol succinate. Metoprolol succinate is not available in Canada and 
the available formulation of metoprolol tartrate is not associated with the same benefits for patients with 
HFrEF. Common side effects of beta-blockers indude orthostatic hypotension, bradycardia, bronchospasms 
(especially with non-selective beta-blockers), dyspnea, fatigue, masking of hypoglycemia, and erectile 
dysfunction. Beta-blockers should be initiated at very low doses and slowly titrated at 2- to 4-week intervals 
to prevent fluid retention. Beta-blockers should not be started in patients who have acute decompensated 
heart failure, Beta-blockers are contraindicated in patients with cardiogenic shock, sinus bradycardia (heart 
rate <60 bpm), or heart block greater than the first degree. 


RATIONALE: 


Correct Answer: 


* Bisoprolol - Sinus bradycardia, defined as a heart rate of less than 60 bpm, is a contraindication to 
beta-blocker therapy, 


Incorrect Answers: 
e Sacubitril/valsartan - DC has no contraindications to ARNI therapy. 
e Spironolactone - DC has no contraindications to MRAs. 


+ Dapagliflozin - DC has no contraindications to SGLT2 inhibitors. 


TAKEAWAY/KEY POINTS: 


Beta-blockers should not be started in patients who have acute decompensated heart failure. Their use is 
contraindicated with cardiogenic shock, sinus bradycardia (heart rate <60 bpm), or heart block greater than 
the first degree. 
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BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 
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[6] Sanis Health Inc. BISOPROLOL. https://pdf.hres.ca/dpd_pm/00056569.PDF 
The correct answer is: Bisoprolol 


Question 9 One week later, DC has been discharged and is visiting her family physician. Her bradycardia has 
1D:52779 improved and her physician decides it is now appropriate to initiate a beta-blocker. Her current 
medications are now hydrochlorothiazide 25 mg PO daily, pravastatin 40 mg PO QHS, levothyroxine 
112 mcg PO daily, acetaminophen 1000 mg PO Q8H PRN, sacubitril/valsartan 97/103 mg PO BID, 
bisoprolol 1.25 mg PO daily, spironolactone 12.5 mg PO daily, and empagliflozin 10 mg PO daily. A 
few weeks later, she returns to her family physician's office for a follow-up appointment. Her blood 
pressure has dropped to 100/70 mmHg and she complains of feeling dizzy throughout the day, 
especially when standing up from a seated position. The physician calls you to ask if you have any 
recommendations to address DC's hypotension. 


Corect 


Fag 


Which of the following suggestions is most appropriate to make for DC at this time? 


Select one: 
Discontinue bisoprolol % 


Discontinue v 


hydrochlorothiazide Rose Wang (ID:113212) this answer is correct. Thiazide diuretics may 


cause hypotension as an adverse effect and have not demonstrated mortality 
benefits in patients with heart failure with reduced ejection fraction 


(HFEF). 


Discontinue sacubitril/valsartan * 
Initiate midodrine % 


Marks for this submission: 1.00/1.00. 


TOPIC: Heart Failure 


LEARNING OBJECTIVE: 


Understand how to manage hypotension secondary to standard treatment for heart failure with reduced 
ejection fraction (HFrEF). 


BACKGROUND: 


Standard therapy for most patients with heart failure with reduced ejection fraction (HFrEF) consists of 
treatment with an angiotensin receptor/neprilysin inhibitor (ARNI), a beta-blocker, a mineralocorticoid 
receptor antagonist (MRA), and a sodium-glucose co-transporter-2 (SGLT2) inhibitor. These agents have all 
demonstrated the ability to reduce mortality and hospitalizations in patients with HFrEF. While ARNI therapy 
is preferred, an angiotensin-converting enzyme inhibitor (ACEI) (or an angiotensin II receptor blocker (ARB) if 
ACEI intolerant) may also be acceptable to use in place of an ARNI. 


The specific drugs and doses chosen from each class should reflect the drugs and doses used in clinical trials 
where morbidity and mortality benefits were demonstrated. With regards to beta-blockers, bisoprolol, 
carvedilol, and metoprolol succinate (not available in Canada) have demonstrated these benefits. Target (or 
maximally tolerated) doses should ideally be achieved within 3 to 6 months of diagnosis. 


If a drug with proven mortality benefit does not appear to be tolerated by the patient (e.g. low blood 
pressure or renal dysfunction), other concomitant drugs without mortality benefits, such as loop or thiazide 
diuretics, should be re-evaluated to determine whether a dose reduction or discontinuation is appropriate. 


RATIONALE: 
Correct Answer: 
* Discontinue hydrochlorothiazide - Thiazide diuretics may cause hypotension as an adverse effect 


and have not demonstrated mortality benefits in patients with heart failure with reduced ejection 
fraction (HFrEF). 


Incorrect Answers: 


* Discontinue bisoprolol - Beta-blockers (bisoprolol, carvedilol, metoprolol succinate) have been 
shown to reduce mortality and hospitalizations in patients with heart failure with reduced ejection 
fraction (HFIEF). Antihypertensives without mortality benefits should be discontinued first. 


Question 10 
1p:52781 
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fraction (HFIEF). Antihypertensives without mortality benefits should be discontinued first 


* Initiate midodrine - The initiation of midodrine to treat hypotension is not required at this time 
because there are other antihypertensive medications that can be discontinued or reduced first. 


TAKEAWAY/KEY POINTS: 


If a drug with proven mortality benefit does not appear to be tolerated by the patient (e.g. low blood 
pressure or renal dysfunction), other concomitant drugs without mortality benefits, such as loop or thiazide 
diuretics, should be re-evaluated to determine whether a dose reduction or discontinuation is appropriate. 
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The correct answer is: Discontinue hydrochlorothiazide 


Three months later, DC returns to her family physician, stating that she has a burning sensation when 
urinating and that she has been having to urinate more frequently since yesterday morning. DC has 
been diagnosed with a urinary tract infection (UTI). 


Which of DC's current medications is most likely to increase her risk for UTIs? 


Select one: 
Bisoprolol % 
Empagliflazin ¥ 


Rose Wang (ID:113212) this answer is correct. UTIs are a common adverse effect 
of sodium-glucose co-transporter-2 (SGLT2) inhibitors. 


Pravastatin *% 


Sacubitril/valsartan % 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 
Identify adverse effects of pharmacologic treatments for heart failure with reduced ejection fraction (HFrEF). 


BACKGROUND: 


Standard therapy for most patients with HFrEF consists of treatment with an angiotensin receptor/neprilysin 
inhibitor (ARNI), a beta-blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co- 
transporter-2 (SGLT2) inhibitor. These agents have all demonstrated the ability to reduce mortality and 
hospitalizations in patients with HFrEF. 


Adverse effects of SGLT2 inhibitors include urinary tract infections, genital mycotic infections, hypoglycemia, 
and hypotension, SGLT2 inhibitors may also cause euglycemic diabetic ketoacidosis in patients with type 2 
diabetes. SGLT2 inhibitors are contraindicated in patients with type 1 diabetes. 


RATIONALE: 
Correct Answer: 


+ Empagliflozin - UTIs are a common adverse effect of sodium-glucose co-transporter-2 (SGLT2) 
inhibitors. 


Incorrect Answers: 
* Bisoprolol - Bisoprolol is not associated with an increased risk of UTIs. 
© Pravastatin - Pravastatin is not associated with an increased risk of UTIs. 


e Sacubitril/valsartan - Sacubitril/valsartan is not associated with an increased risk of UTIs. 


TAKEAWAY/KEY POINTS: 


Adverse effects of SGLT2 inhibitors include urinary tract infections, genital mycotic infections, hypoglycemia, 
and hypotension. SGLT2 inhibitors may also cause euglycemic diabetic ketoacidosis in patients with type 2 
diabetes. SGLT2 inhibitors are contraindicated in patients with type 1 diabetes. 
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[2] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi: 
https://doi.org/10.1016/).cjca.2021.01.017. 


[B] Boehringer Ingelheim (Canada) Ltd. JARDIANCE. https://pdf.hres.ca/dpd_pm/00074306.PDF 


The correct answer is: Empagliflozin 
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